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PRODUCTION OF DETERGENT GRANULATES 

The present invention relates to a process for the 
production of detergent compositions having a reduced bulk 
5 density (BD) and compositions formed by that process. 

It is long known in the art to obtain detergent powders by 
spray-drying. However, the spray-drying process is both 
capital and energy intensive and consequently the resultant 
10 product is expensive. 

More recently, there has been much interest in production of 
granular detergent products by processes which employ mainly 
mixing, without the use of spray-drying. These mixing 
15 techniques can offer great flexibility in producing powders 
of various different compositions from a single plant by 
post-dosing various components after an initial granulation 
stage. 

20 A known kind of mixing process, which does not involve 

spray-drying, employs a moderate speed granulator (a common 
example often colloquially being called a "ploughshare")/ 
optionally preceded by a high speed mixer (a common example 
often colloquially being called a "recycler" due to its 

25 recycling cooling system) . Typical examples of such 
processes are described in our European patent 
specifications EP-A-367 339, EP-A-390 251 and EP-A-420 317. 
These moderate speed and high speed mixers exert relatively 
high levels of shear on the materials being processed. 

30 

Until recently, there has been less effort in developing use 
of low-shear mixers or granulators. One type of low- shear 
equipment is a gas fluidisation granulator. In this kind of 
apparatus, a gas (usually air) is blown through a body of 
35 particulate solids onto which is sprayed a liquid component. 



WO 99/00475 PCT/EP98/03670 

- 2 - 

A gas fluidisation granulator is sometimes called a 
" fluidised bed" granulator or mixer. However, this is not 
strictly accurate since such mixers can be operated with a 
gas flow rate so high that a classical "bubbling" fluid bed 
5 does not form. 

Although low-shear granulations can give good control of 
bulk density, there is still a need for greater flexibility 
and in particular, for producing lower BD powders. 
10 Processes involving low-shear granulation are quite varied. 

Indian Patent No. 166307 (Unilever) describes use of an 
internal recirculating fluidised bed and explains that use 
of a conventional fluidised bed will lead a lumpy and sticky 
15 process . 

East German Patent No. 140 987 (VEB Waschmittelwerk) 
discloses a continuous process for the production of 
granular washing and cleaning compositions, wherein liquid 
20 components such as nonionic surfactants or the acid 
precursors of anionic surfactants are sprayed onto a 
fluidised powdered builder material, especially sodium 
tripolyphosphate (STP) having a high phase II content to 
obtain a product with bulk density ranging from 53 0-580 g/1. 

25 

WO96/04359 (Unilever) discloses a process whereby low bulk 
density powders are prepared by contacting a neutralising 
agent such as an alkaline detergency builder and a liquid 
acid precursor of an anionic surfactant in a fluidisation 
30 zone to form detergent granules. 

We have now found that incorporation of an inorganic acid 
with the liquid acid precursor of an anionic surfactant 
enables the bulk density to be reduced. Thus, the present 
35 invention provides a process for the production of a 
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granular detergent product, the process comprising bringing 
into contact a liquid binder and a powdered and/or granular 
solid neutralising agent, the liquid binder comprising an 
acidic component comprising an acid precursor of an anionic 
5 1 surfactant and an inorganic acid, wherein the amount of the 
/ inorganic acid is at least 2.5 wt% of the acidic component 
\, and the neutralising agent and liquid binder are brought 
into contact and granulated in a low shear granulator. 

10 We have also found that granular detergent products produced 
by the process of the present invention can have improved 
dissolution rates in wash liquor. 

Preferably, in the process according to the present 
15 invention, the low shear granulator is of the gas 

fluidisation type and comprises a fluidisation zone in which 
the liquid binder is sprayed into or onto the solid 
neutralising agent. However, a bowl mixer/granulator can 
also be used. When the low shear granulator is of the gas 
20 fluidisation kind it may sometimes be preferable to use 
equipment of the kind provided with a vibrating bed. 

In the context of the present invention, the term "granular 
detergent product" encompasses granular finished products 

25 for sale, as well as granular components or adjuncts for 
forming finished products, e.g. by post-dosing to or with 
further components or adjuncts or any other form of 
admixture. The minimum requirement is that it should 
contain an anionic surfactant and a salt of an inorganic 

30 acid. It may also contain one or more of a builder, a 
bleach or bleach-system component, an enzyme, an enzyme 
stabiliser or component of an enzyme stabilising system, a 
soil anti-redeposition agent, an optical brightening agent 
(fluorescer) , an anti-corrosion agent, and anti-foam 

35 material, a perfume or a colourant. 
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As used herein, the term "powder" refers to materials 
substantially consisting of grains of individual materials 
and mixtures of such grains. The term "granule" refers to a 
small particle of agglomerated powder materials. The final 
5 product of the process according to the present invention 
consists of, or comprises a high percentage of, granules. 
However, additional granular and/or powder materials may 
optionally be post-dosed to such a product. Moreover, as 
will be explained in more detail hereinbelow, the solid 
10 neutralising agent of the present invention may be powdered 
and/or granular. 

The process of the present invention may be carried out in 
either batch or continuous mode of operation as desired, 

15 

Whether the process of the present invention is a batch or a 
continuous process, the solid neutralising agent may be 
introduced at any time during the time when liquid binder is 
being introduced. In the simplest form of the process, the 

20 solid neutralising agent is first introduced to the low- 
shear granulator and then sprayed with the liquid binder. 
However, some solid neutralising agent could be introduced 
at the beginning of the processing in the low-shear 
granulator and the remainder introduced at one or more later 

25 times, either as one or more discrete batches or in 
cont inuous fashion . 

If the low-shear granulator is of the gas fluidisation kind, 
then the liquid binder can be sprayed from above and/or 
30 below and/or within the midst of the fluidised material 
comprising the solid neutralising agent. 

The invention also encompasses a detergent composition 
obtainable by a process according to the present invention. 

35 
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The inorganic acid constitutes at least 2.5 wt% of the 
acidic component of the liquid binder. It will be 
appreciated that some conimercially .available acid : anionic 

'surfactant precursors contain m inor amounts of inor ganic . 

acid impurities. Preferably though, the amount of the 
inorganic acid in the acidic component is at least_5_wt%, 
for example, at least 8.5 wt%, more preferably at least 10 
wt%, still more preferably at least 15 wt% and most 
preferably at least 20 wt%. 

It is also preferable that the inorganic acid should not 
exceed 50 wt% of the acidic component, more preferably not 
exceeding 40 wt%, most preferably not exceeding 30 wt%. 

15 As well as the acidic component, the liquid binder may 

contain one or more other liquid materials such as liquid 
nonionic surfactants and organic solvents. The total amount 
of acidic component will normally be as high as possible, 
subject to the presence of any other components in the 

20 liquid and subject to other considerations referred to 

below. Thus, the acidic component may constitute at least 
98 wt% (say, at least 95%) of the liquid binder, but could 
be at least 75 wt%, at least 50 wt% or at least 25 wt%. 

25 When liquid nonionic surfactant is present in the liquid 
binder, then the weight ratio of all acid precursor (s) of 
anionic surfactant (s) to nonionic surfactants, will normally 
be from 20:1 to 1:20. However, this ratio may be, for 
example, 15:1 or less (of the anionic), 10:1 or less, or 5:1 

30 or less. On the other hand, the nonionic may be the major 
component so that the ratio is 1:5 or more (of the 
nonionic), 1:10 or more, or 1:15 or more. Ratios in the 
range from 5:! to 1:5 are also possible. 
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In the manufacture of granules according to the process of 
the present invention, sometimes it is desirable not to 
incorporate all of the anionic surfactant by neutralisation 
of an acid precursor. Some can optionally be incorporated 
5 in the alkali metal salt form, dissolved in the liquid 
binder or else as part of the solids. In that case, the 
maximum amount of anionic surfactant incorporated in the 
salt form (expressed as the weight percentage of the total 
anionic surfactant salt in the product output from the low 
10 shear granulator) is preferably no more than 70%, more 

preferably no more than 50% and most preferably no more than 
40%. 

In the manufacture of granules according to the process of 
15 the present invention, it is desirable not to incorporate 
all of the inorganic acid salt by neutralisation of the 
inorganic acid. Preferably, some of the inorganic acid salt 
is incorporated in the alkali metal salt form, for example, 
sodium sulphate, dissolved in the liquid binder or else as 
20 part of the solids. The maximum amount of inorganic alkali 
metal salt incorporated via neutralisation of the inorganic 
acid (expressed as the weight percentage of the total 
inorganic acid salt in the product output from the low shear 
granulator) is preferably no more than 50%, more preferably 
25 no more than 40% and most preferably no more than 30%. 

If it is desired to incorporate a soap in the granules, this 
can be achieved by incorporating a fatty acid, either in 
solution in the liquid binder or as part of the solids. The 
30 solids in any event must comprise an inorganic alkaline 

neutralising agent to react with the fatty acid to produce 
the soap. 

y^The liquid binder will often be totally or substantially 
35 \non-aqueous, that is to say, any water present does not 
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< exceed 25 wt% of the liquid binder, but preferably no more 
than 10 wt%. However, if desired, a controlled amount of 
water may be added to facilitate neutralisation. The water 
may be added in amount s of 0.5 to 3 wt % Jay weight of the ^ 
b final detergent composition. Any such water is suitably 
added prior to or together or alternating with the addition 
of the acidic component of the liquid binder. 

In a refinement of the process of the present invention, the 
10 neutralising agent may be contacted and mixed with a first 

portion of the liquid binder, e.g. in a low-, moderate- or 
. high- shear mixer (i.e. pre-mixer) to form a partially 

granulated material. The latter can then be sprayed with a 

second portion of the liquid binder in the low-shear 
15 granulator, to form the granulated detergent product. 

In such a two-stage granulation process, it is preferred, 
but not absolutely necessary, for the total of liquid binder 
to be dosed only in the partial granulation pre-mixer and 

20 low-shear granulation steps. Conceivably, some could be 

dosed before the partial granulation pre-mixing and/or other 
earlier processing steps. Also, the content of the liquid 
binder (e.g. the inorganic acid content) could be varied 
between the first and second stages. 

25 . 

The extent of granulation in the pre-mixer (i.e. partial 
granulation) and the amount of granulation in the low-shear 
granulator is preferably determined in accordance with the 
final product density desired. The preferred amounts of 
30 liquid binder to be dosed at each of the two stages may be 
varied thus:- 



35 



(i) If a lower powder density is desired, i.e., 350-650 g/1 
(a) 5-75 wt% of total liquid binder is preferably 
added in the pre-mixer; and 
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(b) the remaining 95-25 wt% of total liquid binder is 
preferably added in the low shear-granulator . 

(ii) If a higher powder density is desired, i.e., 550-1300 
g/1 

(a) 75-95 wt% of total liquid binder is added in the 
pre-mixer; and 

(b) the remaining 5-25 wt% of total liquid binder is 
added in the low- shear granulator. 



Whether or not an initial pre-mixer is used for partial 
granulation, particulate material comprising the solid 
neutralising agent and optionally, other components, may be 
introduced into the low-shear granulator and the required 
15 amount of liquid binder is then introduced, preferably by 
spraying, onto the said material, preferably from above. 

If an initial pre-mixer is used for partial granulation, an 
appropriate mixer for this step is a high-shear Lodige CB 

20 machine or a moderate-speed mixer such as a Lodige KM 
machine. Other suitable equipment includes Drais T160 
series manufactured by Drais Werke GmbH, Germany; the 
Littleford mixer with internal chopping blades and turbine- 
type miller mixer having several blades on an axis of 

25 rotation. A low- or high- shear mixer granulator has a 

stirring action and/or a cutting action which are operated 
independently of one another. Preferred types of low- or 

R 

high- shear mixer granulators are mixers of the Fukae FS-G 
series; Diosna R V series ex Dierks & Sohne, Germany; Pharma 
3 0 Matrix R ex T. K. Fielder Ltd; England. Other mixers believed 
to be suitable for use in the process of the invention are 

R R 

Fuji VG-C series ex Fuji Sangyo Co., Japan; the Roto ex 
Zanchetta & Co. srl, Italy and Schugi R Flexomix granulator. 
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Yet another mixer suitable for use in a pre-granulation 
stage is the Lodige (Trade Mark) FM series (ploughshare, 
mixers) batch mixer ex Morton Machine Co. Ltd., Scotland. 

If a gas fluidisation granulator is used as the low-shear 
granulator, then preferably it is operated at a superficial 
air velocity of about 0.1-1.2 ms~\ either under positive or 
negative relative pressure and with an air inlet temperature 
ranging from -10° or 5°C up to 80°C, or in some cases, up to 
200°C. An operational temperature inside the bed of from 
ambient temperature to 60 fi C is typical. 



The low-shear granulator used in the process of the present 
invention may be adapted to recycle "fines", i.e. powdered 

15 or part-granular material of very small particle size, so 
that they are returned to the input of the low shear 
granulator and/or input of any pre-mixer /granulator . 
Preferably the fine particulates are elutriated material, 
e.g. they are present in the air leaving a gas fluidisation 

20 chamber. 

Optionally, a "layering agent" or "flow aid" may be 
introduced with the starting materials at any appropriate 
stage. This is to improve t he^ granu larit y of the product, 
25 e.g. by preventing aggregation and/or caking of the 

granules. Any layering agent/flow aid is suitably present 
in an amount of 0.1 to 15 wt% of the detergent composition 
and more preferably in- an amount of 0.5 to 5 wt%. 

30 Suitable flow aids include crystalline or amorphous alkali 
metal siTTcatTes, alu minosilica tes including zeolites, 
Dicamol, calcite, diatomaceous earth, silica, for example 
precipitated silica, chlorides such as sodium chloride, 
sulphates such as magnesium and sodium sulphate, carbonates 

35 such as calcium carbonate and phosphates such as sodium 
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tripolyphosphate. Mixtures of these materials may be 
employed as desired. 

In general, additional components may be included in the 
5 liquid binder or admixed with the solid neutralising agent 
at an appropriate stage of the process. However, solid 
components can be post-dosed to the granular detergent 
product . 

10 The process of the invention utilises neutralisation of the 

/acidic component of the liquid binder, including the acid 
precursor of an anionic surfactant and an inorganic acid, 
with a neutralising agent by fluidisation of the 
neutralising agent, optionally after partial pre-granulation 
15 of the neutralising agent with some of the liquid binder. 
Preferably, addition of the liquid binder is controlled so 
that it does not accumulate in the unneutralised form in the 
final product . 

/£§ The acid precursor of the acidic component may for example 
/ be the acid precursor of a linear alkylbenzene sulphonate 

\ (LAS) or primary alkyl sulphate (PAS) anionic surfactant or 

V of any other kind of anionic surfactant. 

25 The inorganic acid of the acidic component may be any which 
is compatible with the anionic surfactant precursor. 
Preferred is su lphuric acid . However, other suitable 
inorganic acids include, for example, citric ac id and 
hydrochloric acid. 

30 

/ The neutralising agent is suitably particulate and comprises 
/ an alkaline inorganic material, preferably an alkaline salt. 

Suitable materials include alkali metal carbonates and 
^^.bicarbonates for example sodium salts thereof. 



35 
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The neutralising agent is very preferably present at a level 
sufficient to neutralise fully the acidic component. If 
desired, a stoichiometric excess of neutralising agent may 
be employed to ensure complete neutralisation or to provide 
5 an alternative function, for example as a detergency 

builder, e.g. if the neutralising agent comprises sodium 
carbonate. 

In addition to the anionic surfactant obtained by the 
10 neutralisation step, further anionic surfactants or nonionic 
surfactants as mentioned above, also cationic, zwitterionic, 
amphoteric or semipolar surfactants and mixtures thereof may 
be added at a suitable time. In general, suitable 
surfactants include those generally described in "Surface 
15 active agents and detergents" Vol I by Schwartz and Perry. 

If desired, soap derived from saturated or unsaturated fatty 
acids having, for example, C 10 to C 18 carbon atoms may also be 
present . 

20 The detergent active is suitably present at a level of 5 to ^ 
40 wt%, preferably 10 to 3 0 wt% of the final granular 
detergent product. 

A complete detergent composition often contains a detergency 
25 builder. Such a builder may be introduced with the 

neutralising agent and/or added subsequently as desired. 
Preferably, the builder is introduced with the neutralising 
agent . 

30 Generally speaking, the total amount of detergency builder 
in the granular detergent product is suitably from 10 to 80 
wt%, preferably 15 to 65 wt% and more preferably 15 to 50 
wt%. 
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Inorganic builders that may be present include sodium 
carbonate, if desired in combination with a crystallisation 
seed for calcium carbonate, as disclosed in GB 1 437 950, 
Any sodium carbonate will need to be in excess of any used 
5 to neutralise the anionic acid precursor if the latter is 
added . 

Other suitable builder include crystalline and amorphous 
aluminosilicates, for example, zeolites as disclosed in GB 1 

10 473 201, amorphous aluminosilicates as disclosed in GB 1 473 
202 and mixed crystalline/amorphous aluminosilicates as 
disclosed in GB 1 470 250; and layered silicates as 
disclosed in EP 164 514B. Inorganic phosphate builders, 
for example, sodium orthophosphate, pyrophosphate and 

15 tripolyphosphate, may also be present. 

Aluminosilicates, whether used as layering agents and/or 
incorporated in the bulk of the particles may suitably be 
present in a total amount of from 10 to 60 wt% and 

20 preferably an amount of from 15 to 50 wt% of the granular 
detergent product. The zeolite used in most commercial 
particulate detergent compositions is zeolite A. 
Advantageously, however, maximum aluminium zeolite P 
(zeolite MAP) described and claimed in EP 384 070 may be 

25 used. Zeolite MAP is an alkali metal aluminosilicate of the 
P type having a silicon to aluminium ratio not exceeding 
1.33, preferably not exceeding 1.15, and more preferably not 
exceeding 1.07. 

30 Organic builders that may be present include polycarboxylate 
polymers such as polyacrylates, acrylic/maleic copolymers, 
and acrylic phosphinates ; monomeric polycarboxylates such 
as citrates, gluconates, oxydisuccinates, glycerol mono-, 
di- and trisuccinates , carboxymethyloxysuccinates , 

35 carboxymethyloxymalonates , dipicolinates , 
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hydroxyethyliminodiacetates, alkyl- and alkenylmalonates and 
succinates; and sulphonated fatty acid salts. A copolymer 
of maleic acid, acrylic acid and vinyl acetate is especially 
preferred as it is biodegradable and thus environmentally 
desirable. This list is not intended to be exhaustive. 

Especially preferred organic builders are citrates, suitably 
used in amounts of from 5 to 30 wt%, preferably from 10 to 
25 wt%; and acrylic polymers, more especially acrylic/maleic 
copolymers, suitably used in amounts of from 0-5 to 15 wt%, 
preferably from 1 to 10 wt%. Citrates can also be used at 
lower levels (e.g. 0.1 to 5 wt%) for other purposes. The 
builder is preferably present in alkali metal salt, 
especially sodium salt form. 

Suitably, the builder system may comprise a crystalline 
layered silicate, for example, SKS-6 ex Hoechst, a zeolite, 
for example, zeolite A and optionally an alkali metal 
citrate. 

The builder and neutralising agent may be the same material, 
for example sodium carbonate, in which case sufficient 
material will be employed for both functions. 

Detergent compositions according to the invention may also 
suitably contain a bleach system. Fabric washing 
compositions may desirably contain peroxy bleach compounds, 
for example, inorganic persalts or organic peroxyacids, 
capable of yielding hydrogen peroxide in aqueous solution. 

Detergent powder obtained by the present invention suitably 
has a low bulk density in the ranq g 350 to 650 or 450 

to 650 g/1, for example, in the proximity of 500 g/1 and is 
thus comparable to a bulk density obtained by the method of 
spray-drying. 
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The composition may also comprise a particulate filler which 
suitably comprises an inorganic salt, for example sodium 
sulphate and sodium chloride. The filler may be present at 
a level of 5 to 60% by weight of the composition. 

5 

A fully formulated detergent composition produced according 
to the invention might for example comprise the detergent 
active and builder and optiona lly one of more of a flow aid, 
a filler and other minor ingredients such as colour, 
10 perfume, f luorescer, bleaches, enzymes . 

The invention will now be illustrated by the following non- 
limiting examples: 

15 Examples 
Example 1 

This example illustrates the effect of increasing the levels 
20 of sulphuric acid in the liquid binder on the bulk density 
of a granular detergent product. 

Liquid binder solutions comprising various ratios of linear 
alkyl benzene sulphonic acid (LAS) , water (in this case 

25 present to facilitate neutralisation) and sulphuric acid 
were prepared as indicated in Table 1. The liquid binder 
solutions were then sprayed onto particulate material in a 
fluidised bed apparatus at a temperature of 45°C - 50°C. The 
particulate material comprised sodium carbonate as 

30 neutralising agent, added in excess to cope with the 

alternative function as a builder, and other materials such 
as sodium tripolyphosphate (STP) zeolite (as a flow aidL^ 
sodium sulphate (as a filler) and minors such as fluorescer 
and anti-redeposition agent (SCMC) . Fluid bed granulation 
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effected the formation of neutralised acids and the 
production of a free flowing granular detergent product. 

Tests 2 and 3 demonstrated a significant reduction in the 
bulk density of the detergent product when sulphuric acid 
was present in the liquid binder. As the level of sulphuric 
acid was increased, and consequently the level of in situ 
formed sodium sulphate was increased, the bulk density of 
the detergent product decreased. 



Table 1 






Test 1 


Test 2 


Test 3 


Liquid binder 

(wt%) 

. LAS 

. Sulphuric Acid 

. Water 

. Impurities 


92.15 
1.14 
5.5 
1.14 


86.14 
7.37 
5.29 
1.20 


73 .72 
20.63 
4.63 
1.03 


Final Composition 
(wt%) 








NaLAS 


15.00 


15.00 


15.00 


Sodium Carbonate 


25.50 


25.50 


25.50 


STP 


2.26 


2.26 


2.26 


In Situ Sodium 
Sulphate 


0.27 


1.31 


4.00 


Sodium Sulphate 


48.73 


47.14 


42.93 


Water 


2.49 


2.97 


4.21 


Zeolite (100% AI) 


4.89 


4.89 


4.89 


Minors, impurities 


0.86 


0.93 


1.21 


Bulk Density (g/D 


711 


667 


615 



Example 2 

This example illustrates the effect of increasing the levels 
of sulphuric acid in the liquid binder on the bulk density 
and the rate of dissolution (ROD) of a granular detergent 
products . 
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Liquid binder solutions comprising various ratios of linear 
alkyl benzene sulphonic acid (LAS) , water (in this case, 
present to facilitate neutralisation) and sulphuric acid 
were prepared as indicated in Table 2. The liquid binder 
5 solutions were sprayed onto particulate material and fluid 
bed granulation performed as described in Example 1 to 
produce free flowing granular detergent compositions. 

In Test 6, the sodium carbonate monohydrate was preformed by 
10 adding an amount of water corresponding to 17 wt% of the 
sodium carbonate in the detergent formulation. 



Table 2 



^7 



15 





Test 4 


Test 5 


Test 6 


Liquid binder (wt%) 
. LAS 

. Sulphuric Acid 

. Water 

. impurities 


85.17 
5.83 
7.16 
1.84 


82.45 
15.81 
0.725 
1.02 


82.45 
15.81 
0.725 
1.02 


Final Composition 
(wt%) 








NaLAS 


15.00 


15.00 


15.00 


Sodium Carbonate 


25.50 


24.35 


25.72 


STP 


2.26 


2.26 


2.26 


In Situ Sodium 
Sulphate 


1.07 


2.77 


2.77 


Sodium Sulphate 


47.43 


47.5 


41.28 


Water 


2.82 


2.33 


7.19 


Zeolite (100% AI) 


4.89 


4.93 


4.93 


Minors, impurities 


1.03 


0.86 


0.85 


Bulk Density (g/D 


650 


590 


570 


* ROD (%) 
. 20 seconds 
| . 30 seconds 


70 
79 


73 
84 


73 
82 



* Rate of Dissolution 



Tests 4, 5 and 6 confirmed the findings of Example 1, that a 
significant reduction in the bulk density of the detergent 



WO 99/00475 



PCT/EP98/03670 



- 17 - 

product was achieved by incorporating sulphuric acid in the 
liquid binder and neutralising it in situ. 

The rate of dissolution of the detergent products was 
determined by adding detergent composition to 500 ml of 
water to provide a 5% (w/v) concentration, mixing at 100 rpm 
and measuring the conductivity of the solution until a 
constant reading was reached. 

Comparing Tests 5 and 6 with Test 4, an increase in the ROD 
was observed when the level of sulphuric acid in the liquid 
binder was increased from 5.83 wt% to 15.81 wt%. 

The dissolution behaviour and foam production qualities of 
the detergent compositions from Tests 4, 5, and 6 were 
assessed by 30 internal panellists. A bowl was filled with 
16 1 of water and 50 g of detergent composition added. The 
solution was agitated for 15 seconds, simulating a normal 
hand wash process, in order to provide a condition for the 
product to dissolve. At this stage a measurement was made of 
residues and foam. A soiled load was then added to the 
solution and soaked for 15 minutes. The level of residues 
are assessed again. Soaking was followed by a scrubbing 
procedure after which the level of residues was reassessed. 
Finally, the wash was completed by two rinsings. 

The panellists assessed the residue and foam level by giving 
a score between 0 to 10. A control spray-dried composition 
was also assessed for comparative purposes. The spray-dried 
composition comprised 24% NaLAS, 14.5% STP, 17.5% sodium 
carbonate, 8% alkaline sodium silicate, 6.5% moisture and 
29.5% sodium sulphate. The bulk density was 460 g/1 and the 
powder had a rate of dissolution of more than 90% in 30 
seconds . 
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The data generated was statistically treated and the results 
presented in Table 3 reflect a degree of confidence of .95%. 



Table 3 



Residues : 


15 sec 


T6 


3 


77 


T5 


3. 


91 


C 


3 


91 


T4 


5 


.79 


Amount of 


foam 


T4 


5 


93 


T6 


7. 


02 


T5 


7.06 


C 7. 


95 


Residues : 


15 min 


T6 


0 


.76 


T5 


0 


96 


C 


1 


.16 


T4 


1 


.49 


Residues : 


end 


T6 


0 


.58 


T5 


0 


.60 


C 


0 


69 


T4 


0 


.70 



Products: C - control spray-dried composition 
T4 - test 4 
T5 - Test 5 
T6 - Test 6 



There was a significant improvement in the rate of 
dissolution at 15 seconds of the detergent compositions Test 
5 and Test 6 compared with Test 4. The dissolution at 15 
seconds of Test 5 and Test 6 was comparable with the spray- 
dried composition. 

The improvement on dissolution rate is manifested in the 
increase in lather. The products from Test 5 and Test 6 were 
superior than Test 4. 

The advantages of the products from Test 5 and Test 6 in 
comparison to Test 4 decreased over the duration of the wash 
process, as demonstrated by the measurements made at 15 
minutes and the end of the wash. However, the superior 
dissolution rate during the first moments of the wash are 
very important because this is when the consumers really 
perceive and judge the attribute. 
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CLAIMS 

1. A process for the production of a granular detergent 
product comprising bringing into contact a liquid 
binder and a powdered and/or granular solid 
neutralising agent, the liquid binder comprising an 
acidic component comprising an acid precursor of an 
anionic surfactant and an inorganic acid, wherein the 
amount of the inorganic acid is at least 2.5 wt% of the 
acidic component and the neutralising agent and liquid 
binder are brought into contact and granulated in a 
low-shear granulator. 

2. A process according to claim 1, wherein the low- shear 
granulator is a gas fluidisation granulator. 

3. A process according to any preceding claim, wherein the 
amount of the inorganic acid is at least 5% by weight 
of the acidic component. 

4. A process according to any preceding claim, wherein the 
amount of the inorganic acid is no more than 50% by 
weight of the acidic component. 

5. A process according to any preceding claim, wherein the 
solid neutralising agent comprises an alkaline 
inorganic material, preferably an alkali metal salt. 

6. A process according to claim 6, wherein the alkali 
metal salt is a carbonate or bicarbonate and preferably 
the sodium salt thereof. 

7. A process according to claim 1, wherein the 
neutralising agent is present at a level at least 
sufficient to neutralise fully the acidic component. 
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8. A process according to any preceding claim, wherein a 
first portion of the liquid binder is admixed with the 
neutralising agent in a mixer to form a partially 
granulated material and then the partially granulated 
material and a second portion of the liquid binder are 
brought into contact in the fluidisation zone to effect 
complete granulation. 



INTERNATIONAL SEARCH REPORT 



Internal! i Application No 

PCT/EP 98/03670 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C11D11/04 C11D11/00 



According to International Patent Classification (1 PC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 CUD 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with indication, where appropriate, of the relevant passages 



Relevant to claim Mo. 



EP 0 345 090 A (COLGATE PALMOLIVE CO) 
6 December 1989 

see column 3, lines 49-58; column 14, 
lines 20-51; examples 1, 3; claim 1 

WO 93 23520 A (HENKEL KGAA ;WILMS ELMAR 
(DE)) 25 November 1993 
see claim 1; example 2 

EP 0 555 622 A (PROCTER & GAMBLE) 
18 August 1993 

see page 5, line 17 - line 28; claims 1,5 

GB 2 209 172 A (UNILEVER PLC) 4 May 1989 
see entire document 

-/-- 



1-7 



1-7 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed En annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority clalm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sklDed 
in the art. 

document member of the same patent family 



Date of the actual completion of theintemational search 



4 November 1998 



Date of mailing of the international search report 



19/11/1998 



Name and maBing address of the ISA 

European Patent Office, P.B. 5818 Patentiaan 2 
NL-2280 HVRijswijk 
Tel. (+31-70) 340-2040, Tx. 31 65t epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Ainscow, J 



Form PCT/TSA/210 (second sheet) (July 1 992) 



oane 1 of 5 



INTERNATIONAL SEARCH REPORT 



Internatk Application No 

PCT/EP 98/03670 



C.<Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 1 Citation of document, with Indicatlon.where appropriate, of the relevant passages 



Relevant to claim No. 



OE 42 32 874 A (HENKEL KGAA) 31 March 1994 
see page 5, line 20 - page 6, line 17; 
claims 1,13 

WO 96 04359 A (UNILEVER PLC ; UNI LEVER NV 
(NL)) 15 February 1996 
cited In the application 
see entire document 

EP 0 353 976 A (PATERSON Z0CH0NIS UK LTD) 

7 February 1990 

see claims 1-10; examples 1,2 



1-7 



1-7 



1-7 



Form PCT/ISA/21 0 {continuation of second sheet) (July 1 982) 



INTERNATIONAL SEARCH REPORT 

Infu.mation on patent family members 



Internotlt Application No 

PCT/EP 98/03670 



Patent document 




PnhlinAtinn 

ruuiiuauui i 


Patent family 




Pnhlif-Ation 
ruuuuciiiun _ . 


cited in search report 




date 


members) 




date 


EP 034S090 


A 
n 


VJU l£. 17U7 


IIS 


4Q1QR47 


a 

n 


74-04-1 QQO, 








AU 


623904 


B 


28-05-1992 








AU 


3470789 


A 


07-12-1989 








PA 


1 JtH/ 40 


A 


30-11-1993 








UN. 




A 
ft 


ft4-1 9-1 QRQ 








.IP 




A 


31-01-1990 








MY 

PIA 




B 


21-12-1992 










1 74?1 ? 


B 


20-12-1993 


WO 9323520 


A 


25-11-1993 


nc 


4?1£A?Q 


A 


25-11-1993 








CP 

tr 


UOhIOOU 


A 


08-03-1995 








Jr 


/DUDD1U 


T 


20-07-1995 


EP 0555622 


A 


18-08-1993 


AU 


3595593 


A 


03-09-1993 








CA 


2130007 


A 


15-08-1993 








CN 


1075332 


A 


18-08-1993 








DE 


69220773 


n 
U 


1 yi_HQ~1 QQ7 








nc 




T 


12-02-1998 








rr 
Lu 


on 9^0 


A 


11 —AC— 1 QQQ 








ES 


2104884 


T 


16-10-1997 








JP 


7503750 


T 


20-04-1995 








MV 

rlX 


yoUUY /U 


A 


30-09-1993 








WU 




A 

A 


1 ft— AO— 1 nrto 








lie 


CAa£il 7 


A 


23-01-1996 


GB 2209172 


A 


04-05-1989 


nunc 








DE 4232874 


A 


31-03-1994 


ON 




A 


15-06-1994 








wo 


9407990 


A 


14-04-1994 








EP 


0663005 


A 


19-07-1995 




A 
ft 


1 c_no-i qq£ 

ID Ul 1:7^0 


AU 


3165695 


A 

A 


fM— ni— 1 0QA 








BR 


9508505 


A 


26-05-1998 








CA 


2195313 


A 


15-02-1996 








CZ 


9700305 


A 


17-09-1997 








EP 


0775193 


A 


28-05-1997 








HU 


77715 


A 


28-07-1998 








PL 


318548 


A 


23-06-1997 








SK 


14597 


A 


09-07-1997 





Form PCT7ISA/210 (patent famly annex) (July 1 992) 



nanp 1 nf ° 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Internetic Application No 

PCT/EP 98/03670 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 


Publication 
date 


AU 


622925 


B 


30-04-1992 


AU 


4049289 


A 


05-03-1990 


CA 


1323278 


A 


19-10-1993 


DE 


68911053 


0 


13-01-1994 


DE 


68911053 


T 


31-03-1994 


EP 


0404865 


A 


02-01-1991 


ES 


2047677 


T 


01-03-1994 


MO 


9001536 


A 


22-02-1990 


HK 


48495 


A 


07-04-1995 


IE 


63797 


B 


14-06-1995 


PT 


91386 


A 


08-03-1990 



EP 0353976 



07-02-1990 



Fbim PCT/1SA/210 (patent family annex) (July 1992) 



oane 2 of 7 



